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                                       ABSTRACT 

In expanded universe, we found gravity field equation and solution. We found  

Schwarzschild solution, Kerr-Newman solution in expanded universe. Hence, We found 

new general relativity theory-Cosmological General Theory of Relativity(CGTR).  

 

 

 

PACS Number:04,04.90.+e,41.20 

Key words:Cosmological General Theory of Relativity; 

          Newtonian Gravity; 

          Schwarzschild solution; 

Kerr-Newman solution; 

Robertson-Walker solution  

e-mail address:sangwha1@nate.com 

Tel:010-2496-3953 

 

 

 

 

 

 

 

 

 

 



1. Introduction 

Our article’s aim is that we make Cosmological General theory of Relativity (CGRT).  

At first, Robertson-Walker metric is 
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According to CDM  model, our universe’s k is zero. In this time, if 
0
t  is cosmological time,[2] 
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0,k t t t    , t  is period of matter’s motion               (2) 

Hence, the proper time is in cosmological time, 
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In this time, 
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In Cosmological General theory of Relativity(CGTR)’s differential operators are 
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Hence,   
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2. Newtonian Gravity in Expanded Universe 

Newton’s Gravity is built in static universe. Hence, for making our cosmological theory, we modified 

Newtonian Gravity in expanded universe. 

At first, Newton’s gravity acceleration is 
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or 
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In this time, if Newton’s gravity potential is 
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Eq(7) is 
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If Newton’s gravity potential is 
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Poisson equation is in expanded universe, 
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Newton force is in expanded universe, 
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3. Cosmological General Theory of Relativity  

Einstein’s geodesic equation is in expanded universe, 
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Schwarzschild solution (vacuum solution) is in expanded universe, 
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Hence, Newtonian approximation is by Eq(11) 
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Hence, the gravity field equation of Einstein in expanded universe, 
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In this time, 
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Einstein’s general solution- Kerr-Newman solution is in expanded universe,[1] 
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Hence, Kerr-Newman solution is expanded universe, 
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Robertson-Walker solution is Minkowski space-time by Einstein gravity field equation in CGTR-Eq(18) 



in expanded universe. 
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Eq(22) is equal to Eq(3). Eq(1) is derived by normal Einstein gravity field equation. 

According to this theory, the distance traveled by light is changed by cosmological time. 

If 
2 1t t
x


 is the distance traveled by light during the time 

2 1
t t  in present cosmological time 
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If 
0 2 1t t t t
x

  
 is the distance traveled by light in the past universe, 

               
0 2 1 0 2 10 2 1

( ) ( )
t t t t t t t t

t t x c t c t t
       

                           (24) 

If 
0 2 1t t t t
x

  
 is the distance traveled by light in the future universe, 
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Universe is expanded. Hence, 
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Therefore, the distance traveled by light in the past universe is longer than the distance traveled by light 

in the future universe. 
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4. Conclusion 

We find Cosmological General theory of Relativity. We obtain solution of  Einstein gravity field 

equation in expanded universe.. 
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